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V 

The  "Smog  Tax"  proposed  here  Is  directed  at  the  problem  of  curbing  the 
production  of  snog  by  vehicles  in  the  Los  Angeles  basin.  A  satisfactory 
solution  to  the  problen  in  question  should  achieve  the  following  objectives: 

1)  reduce  the  total  emission  of  air  pollutants  from  automobile 
exhausts  in  the  Ioa  Angeles  basin  to  an  acceptable  level; 

2)  achieve  the  desired  reduction  as  soon  as  possible; 

3)  minimise  the  required  administrative  expense; 

4)  minimize  interference  in  individual  affairs; 

5)  treat  Individuals  in  different  circumstances  as  equitably 
as  possible. 

Wn  Imnw  rrf  no  smog-control  proposal  currently  under  consideration 
which. wwtW  meet-jail  the  criteria  listed  above.  The  typical  proposals 
would^jHe  fsAr*-  achieve  too  little  smog  reduction,  too  late,  with  too 
much  administrative  expense,  with  grossly  inequitable  treatment  of 
Individuals  in  different  circumstances,  and  with  too  much  interference  in 
individual  affaire.  The  proposed  Smog  Tax,  although  by  no  means  perfect, 
appears  to  be  a  much  more  promising  approach  to  the  reduction  of  smog 
emitted  by  automobile  exhausts  /\~  In  the  following  sections  we  will  first 
describe  the  Snog  Tax  proposal  and  than  compare  it  with  alternative  smog- 
control  proposals. 
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3i pg  ta::  proposal 


frinci;le  of  Snog  Tax 

The  central  idea  is  to  tax  eAch  vehicle  operator  according  to  hi*  vehicle** 
tot.l  output  of  air  pollutants  within  the  los  Angela*  basin.  An  operator  is 
not.  required  by  law  to  take  any  action  to  reduce  pollutant  emission.  The  Smog 
Tax,  however,  aives  him  .in  economic  incentive  to  take  such  action  in  order  to 
reduce  his  tax  bill.  The  choice  of  what  action  to  take,  if  any,  is  made  by  the 
individual.  Hia  decision  will  depend  on  such  factors  as  the  severity  of  the 
tax,  tie  possibilities  of  tax  evasion,  the  availability,  cost  and  inconvenience 
of  various  methods  of  reducinr  snog  emission,  nnd,  of  course,  individual 
circumstances  and  attitudes.  Anti-smog  action  induced  by  the  Smog  Tax  will 
r.o  doubt  vary  widely  among  individuals,  It  may  take  a  rather  high  3mog  Tax 
to  induce  sufficient  individual  response,  on  the  average,  to  bring  total  pol¬ 
lutant  emission  to  an  acceptable  level.  The  illustrative  3roog  Tax  schedule 
described  below  may  conceivably  be  either  too  high  or  too  low,  depending  on  the 
degree  of  individual  responsiveness  to  the  tax,  and  on  the  desired  overall  smog 
reduction  goal. 

Ceneral  Features  of  Smor  Tax 

A  direct  tax  on  the  total  pollutant  output  of  each  individual  would  be 
prohibitively  difficult  and  expensive  to  administer.  An  indirect  tax-rebate 
plan  appears  to  be  a  more  feasible  wey  to  achieve  approximately  the  same  end. 

A  "Fresh  Air  District"  is  defined,  which  includes  all  of  Los  Angslss  ?>nd 
Orange  Counties,  the  more  densely  populated  western  areas  of  Uiverside  and  San 
jerr.ardino  Counties  wit'- in  the  Los  Angeles  basin,  and,  for  reasons  fo  Vs 
mentioned  later,  possibly  extending  scr.e  diet,  nee  .nto  the  relatively  thinly 
populated  surround  in.-  ares. 
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A  flat  gross  tax  of  (for  example)  10  centa  per  gallon,  over  and  above 
state  i>nd  federal  taxes,  is  levied  on  all  gasoline  sold  in  the  District,  with 
a  provision  for  subsequent  periodic  rebates  according  to  an  official  "smog 
rating*1  for  the  vehicle  that  uses  the  taxed  gasoline.  The  rating  is  based  on 
a  standard  test  measuring  the  amount  of  air  pollutants  emitted  per  gallon  of 
gasoline  consumed  by  the  vehicle  under  simulated  average  traffic  conditions. 
Those  in  the  worst  rating  category  receive  no  rebate;  a  vehicle  emitting  no 
pollutants  would  qualify  for  ?  full  rebate  of  (in  this  example)  1C  cents  per 
gallon;  those  with  intermediate  ratings  qualify  for  correspond in  ’  intermediate 
rebates. 

The  total  net  tax  (i.e.  total  gross  tax  less  total  rebate)  paid  by  an 
individual  ie  equal  to  the  net  tax  per  gallon  (i.e.  prose  tax  per  gallon  less 
rebate  per  gallon)  times  the  number  of  gallons  purchased  in  the  period  in 
question  within  the  Fresh  Air  District.  Hie  total  pollutant  output  within  the 
District  during  the  period  is  approximately  equal  to  his  rated  pollutant  out¬ 
put  per  gallon  times  the  number  of  gallons  consumed  there.  If  the  rebate 
schedule  la  set  so  that  the  net  tax  per  gallon  is  approximately  proportional 
to  the  individual’s  rated  pollutant  output  per  gallon,  then  the  total  net  tax 
paid  by  each  individual  will  be  approximately  proportional  to  his  total  output 
of  pollutants  within  t.-e  .istrict  during  t  e  period. 

effects  of  3uor,  T~x 

An  individual  can  reduce  his  net  smog  tax  bill  by  improving  the  smog 
rating  of  hie  car  or  by  reducing  his  total  gasoline  consumption;  or  both. 

Some  of  the  actions  he  can  take  toward  these  ends  are: 

1)  tuning  up  or  overhauling  the  engine,  typically  improving  both  the 
smog  rating  and  gasoline  mileare; 

2 )  buying  a  car  with  a  better  s-'.iog  ratine; 
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3)  buying  a  car  with  better  gasoline  mileage { 

4)  driving  fewer  milea  per  year  within  the  basin; 

5)  driving  within  the  basin  with  a  lighter  foot  on  the  throttle,  thereby 
improving  gasoline  mileage; 

j)  for  owners  of  more  than  one  car,  doing  more  of  the  driving  within  the 
basin  in  the  car  with  the  better  snog  rating; 

'  )  for  owners  of  more  than  one  car,  doing  more  of  the  driving  within  the 
basin  in  the  car  with  the  better  gasoline  mileage; 

8)  installing  special  camshafts,  carburetors,  and  other  devices  desired 
to  improve  fuel  combustion  within  the  engine,  thereby  improving  both 
the  smog  rating  and  gasoline  mileage; 

9)  installing  exhaust-cleanup  devices,  high  or  low  temperature,  catalytic 
or  non-catalytic,  thereby  improving  the  smog  rating. 

The  actions  above  imply  that  unburned  hydrocarbons  are  the  principal  smog- 

produc ing  component.  If  nitric  oxides  or  other  compounds  are  also  important 

offenders,  and  are  taken  into  account  in  the  smog  rating,  other  actions  nay 

be  called  for. 

One  important  conclusion  to  be  drawn  from  the  actions  listed  above  is  that 
effective  smog-control  need  not  necessarily  await  the  perfection  of  special 
anti-smog  devices.  Actions  (1)  through  (7)  can,  in  fact,  be  taken  imeed lately, 
and  the  Omog  Tax  would  provide  an  incentive  for  such  Immediate  action.  The 
installation  of  redesigned  camshafts  could  also  proceed  iaswdlately,^  but  other 
devices  in  category  (8)  may  not  yet  be  perfected.  The  various  actions  immedi¬ 
ately  available  could  probably  go  a  long  way  toward  achieving  the  desired  smog- 
reduction  goal. 


^Redesigied  camshafts  are  used  in  some  1959  "economy*  engines.  This 
reprssents  a  welcome  retreat  from  tha  recent  horsepower  race.  In  that  race, 
camshafts  were  designed  for  maximal  power  st  high  speed,  giving  valve  timing 
badly  suited  for  city  driving,  resulting  in  the  omission  of  much  un burned  fuel 
at  city  driving  speeds. 


if. 
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Ihe  pruwt  pries  of  gasoline,  without  tho  Snog  Tax,  already  furnishes 
mom  incentive  to  rodues  gaaelin*  oonsusption  Yia  act Ions  {1),  (3),  (4),  (5), 

(7)  mA  (§).  Tho  not  Saog  Tax  (gross  Saog  Tax  loss  rabats)  is,  in  offset,  an 
iooroaoo  in  tho  price  of  gaoollno,  and  should  add  to  this  incentive.  Wo 
ehoold  net,  hover or,  bo  too  optimistic  about  such  ineontiro  offsets.  On  tho 
whole  pooplo  hare  not  taken  advantage  of  aueh  measures  to  the  extant  that  tone 
■ay  think  is  justified  by  tho  present  pries  of  gasoline.  If  that  is  tho  case, 
wo  should  not  necessarily  expect  people  to  change  their  habits  dramatically 
■imply  because  the  cost  of  gasoline  is  increased  several  cents  per  gallon  by 
the  Sa»g  Tax. 

Cki  the  other  hand,  attitudes  apparently  can  and  do  change:  American 
auto  manufacturers,  for  example,  seem  to  believe  that  peopla  hare  recently 
started  becoming  economy-minded.  Perhaps  the  Smog  Tax,  accompanied  by  a 
rigorous  propaganda  campaign  to  make  people  aware  of  the  possibilities  and 
adrantagaa  of  rarioua  measures  to  reduce  gasoline  consumption,  would  have  a 
"trigger  effect"  which  would  suddenly  occasion  the  actions  that  drivers  should 
hare  taken  anyway.  The  Smog  Tax  would,  of  course,  induce  people  to  out  gasoline 
consumption  to  a  greater  extent  than  if  they  were  affected  by  the  propaganda 
alone. 

Reducing  gasoline  consumption,  naturally,  is  not  the  only  way  to  reduce 
one’s  Smog  Tax  bill.  An  alternative  involves  the  reduction  of  the  net  tax 
paid  par  gallon,  by  taking  action  to  improve  the  smog  rating  of  the  vehicle 
one  is  using,  in  order  to  qualify  for  a  larger  rebate  per  gallon.  Suoh  actions 
include  (1),  (2),  (6),  (ft),  and  (9).  Of  these,  as  previously  indicated,  (1) 
and  (8)  are  double-barreled,  giving  both  lower  gasoline  eonsuaption  and  a  lower 
net  smog  tax  per  gallon.  Actions  (2)  and  (6)  may  or  may  not  diminish  gasolint 
consumption,  depending  on  whether  or  not  the  car  with  the  better  smog  rating 
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(i.e.  emitting  1ms  pollutants  par  gallon)  also  happens  to  giro  bsttsr 
gasolins  mileage.  Gasolins  con  rapt ion  Mould  presumably  not  bs  doorsasod  by 
action  (9),  and  sight  srsn  bo  lneroasod  if  ths  exhaust  dories  imposes 
substantial  back  pros sure. 

Actions  (1)  through  (9)  should  typically  reduce  total  pollutant  emission 
by  each  of  ths  indiriduala  taking  the  actions.  Thus  the  Snog  Tax  will  Moderate 
the  total  emission  of  pollutants  in  the  Ins  Angelos  basin.  Part  of  this  moder¬ 
ation  can  occur  almost  immediately,  as  a  result  af  actions  (1)  through  (7)  and, 
possibly,  some  actions  under  (8).  The  remainder  will  occur  as  various  anti¬ 
snog  devices  are  developed  and  marketed.  The  Smog  Tax  generates  an  lsewdiate 
and  massive  demand  for  effective  and  economical  anti-smog  devices,  which  should 
spur  the  rapid  development  of  effective  devicM  and  which  should  also  snoourage 
continuous  Improvements  in  them.  There  is  no  need  to  establish  legal  standards 
of  performance  or  cost  for  such  devices.1  Once  ths  Smog  Tax  has  been  set,  it 
can  be  left  to  the  Individual  vehicle  operator  to  decide  whether  a  particular 
device  is  sufficiently  effective  in  relation  to  its  price  to  be  worth  buying. 

The  effects  of  the  Snog  Tax  are  illustrated  in  terms  of  three  hypothetical 
individuals.  Mr.  Pinchpenny  drives  a  small,  well-tuned  economy  car  3000  miles 
par  year  in  the  Ioa  Angeles  basin,  averaging  30  miles  par  gallon,  with  a  smog 
rating  entitling  him  to  a  rebate  of  6  cants  per  gallon.  Mr.  Lead foot,  at  the 
other  extreme,  drives  10,000  miles  per  year  In  the  basin  in  s  large  luxury  ear 
averaging  8  miles  per  gallon,  with  a  smog  rating  permitting  no  rebate.  In  be¬ 
tween  is  Mr.  Doakes,  driving  5000  milM  per  year  in  the  basin  in  an  average 
car  giving  12  milM  per  gallon,  smog-rated  for  a  rebate  of  U  cents  per  gallon. 
The  gross  tax  is  assumed  to  be  10  emits  per  gallon. 

Hfith  the  possible  exception  of  exhaust  afterburners,  which  present 
special  problems,  mentioned  later. 
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It  the  three  individuals  take  no  smog-reducing  action,  not  Snog  Tax 
will  coot  Mr*  Pinch penny  4  conta  por  gallon  on  100  gallons,  or  14  psr  year  j 
Ooakoa  will  poy  6  cents  psr  gallon  on  417  gallons,  or  about  $25  psr  year; 
wd  Ioadfoot  will  pay  10  carta  psr  gallon  on  1250  gallons,  or  $125  por  year. 
Tha  not  tax  paid  is  approximately  proportional  to  tho  total  pollutant  output 
por  year*  Thus,  compared  with  Mr.  Pin  eh penny* a  aodeat  annual  pollutant  out¬ 
put,  Ooakoa  emits  about  six  times  as  much  and  Loadfoot  thirty  times  as  such. 
Inadfoot  has  tho  west  to  gain  by  reducing  his  smog  output,  and  Ooakoa  1s  next, 
which  is  as  it  should  be.  As  nsntloned  previously,  however,  the  extent  to 
which  an  individual  takes  ant i-smog  action  depends  not  only  on  the  cost  and 
inconvenience  of  the  action,  but  on  hie  particular  circumstances  and  attitudes. 

1st  us  follow  our  hypothetical  basin  drivers  sobs  distance  into  the 
future.  Mr.  Plnehponny,  whose  net  smog  tax  bill  ia  initially  only  $4  per 
year,  takes  no  action  either  immediately  or  later  on.  Thus  he  continues  to 
pey  $4  per  year  and  continues  to  emit  the  earns  modest  amount  of  pollutant  as 
before. 

Kr.  Ooekes*  initial  smog  tax  bill  of  $25  per  year  spurs  him  to  take 
several  actions  which  will  be  numbered  as  on  pages  3  and  4: 

(1)  He  gets  t uneupe  more  often  than  formerly,  adding  to  his  annual 
maintenance  expenditures, but,  in  return,  Improving  hie  car’s  smog 
rating  and  thus  increasing  his  rebate  and  also  reducing  gasoline 
consumption  per  mile. 

(4)  He  eute  down  somewhat  en  unnecessary  trips  within  the  District, 
thereby  driving  fewer  miles  per  year  and  purchasing  correspondingly 
lees  gasoline  in  the  District. 

(5)  He  drives  with  a  lighter  foot  on  the  throttle,  which  further  reduces 
his  gasoline  consumption  In  the  District. 
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(8)  Later  '■'.l,  when  It  becomes  available,  he  invest ■  in  a  new  carburetor 
desigied  to  minimis#  fuel  wastage  during  acoeleration  and  de¬ 
celeration,  bringing  a  further  improvement  in  his  smog  rating  and 
a  further  decline  in  gasoline  eons  vsipt  ion.  In  his  ease  an  exhaust 
afterburner  does  not  appear  to  offer  enough  additional  improvement 
in  smog  rating  and  corresponding  saving  in  smog  tax  to  Justify  the 
cost  of  installation  and  upkeep. 

To  susBoarise,  Mr.  Doakes  takes  actions  (l),  (4),  and  (5)  soon  after  the 
imposition  of  the  smog  tax,  which  save  him  money  not  only  because  of  his 
reduced  net  smog  tax  bill  but  because  of  his  diminished  gasoline  consumption. 
These  actiona  more  then  offset  his  Increased  expenditures  for  mors  frequent 
tuneups,  and  result  soon  in  a  substantial  reduction  in  hie  pollutant  output. 
Action  (8),  taken  later,  saves  further  on  both  smog  tax  and  gasoline  consumption. 

Mr.  Lead foot  faces  an  initial  annual  smog  tax  bill  of  $125,  but  feels  he 
cannot  be  bothered  to  change  his  driving  habits,  no  matter  how  much  money  it 
would  save  him.  Ha  is,  however,  willing  to  take  other  actions  if  their  oost 
is  s  'ficiently  low  coopered  with  the  resulting  savings.  With  a  little  prodding 
by  his  repairman  he  takes  the  following  actions: 

(1)  Lika  Mr.  Doakes,  he  gets  tuneups  more  often,  which  increase  his  ennual 
maintenance  expenditures  but  improve  his  smog  rating  so  that  ho 
qualifies  for  some  rebate.  This  also  reduces  his  costly  consumption 
of  gasoline. 

(8)  a.  He  invests  in  a  new  csmshaft  designed  for  eeonosileal  town  driving, 
thereby  improving  his  smog  rating  further  to  qualify  for  a  higher 
rebate,  and  decreasing  gasoline  consumption  further  also, 
o.  Later  on,  when  it  beocmes  available,  he  invests  in  a  now 
carburetor,  as  did  Mr.  Doakes,  bringing  s  further  improvement  in 
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smog  rating  and  a  still  higher  rebats,  and  reducing  gasoline  con¬ 
sumption  even  acre. 

(9)  Moreover,  after  a  while  he  invests  in  an  exhaust  afterburner,  which 
improves  his  sang  rating  even  sore  and  Increases  his  rebate  enough 
so  that  the  saving  in  saog  tax  seems  worth  the  cost  of  installing 
and  maintaining  the  afterburner,  fortunately  this  particular  after¬ 
burner  has  a  low  back  pressure,  so  that  it  does  not  significantly 
increase  his  gasoline  consumption. 

Actions  (1)  and  (3)  a.,  then  taken  soon  after  the  imposition  of  the  smog 
tax,  offer  savings  to  Lead foot  both  because  they  reduce  his  nst  saog  tax  per 
gallon  and  they  decrease  the  number  of  gallons  of  gasoline  he  consumes.  At 
the  same  time  they  moderate  his  pollutant  output  substantially.  Tha  later 
actions  (8)  b.  and  (9)  bring  furthsr  savings  and  a  furthsr  reduction  in 
pollutant  outpu~. 

The  qualitative  consequences  of  the  actions  of  the  three  hypothetical 
individuals  are  sum&rized  in  Table  1.  The  plus,  minus,  and  sere  symbols 
indicate  increases,  decreases,  and  no  change,  respectively  In  the  Items  in 
question. 

We  have  avoided  showing  illustrative  numerical  consequences  for  the 
action  of  the  Individuals  in  question,  in  order  to  avoid  the  possibility  of 
futile  argument  concerning  the  validity  or  plausibility  of  the  number*,  which, 
after  all,  pertain  only  to  hypothetical  individuals.  It  may  bs  instructive, 
however,  for  the  reader  to  try  hie  hand  at  making  wha  .  he  regards  as  plausible 
estimates  of  the  numerical  consequences  of  the  various  actions,  and  to  attsmprt. 
to  determine  their  cumulate  effects  on  such  Items  as  gasoline  consumption,  nst 
smog  tax  bills,  and  pollutant  outputs.  It  will  not  be  surprising  if  he  finds, 
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fer  etuaple,  that  Doakes*  pollutant  output  eventually  drop*  to  laaa  than  half 
its  original  leral,  and  Leadfoot's  to  perhaps  leas  than  a  fifth  of  ita  original 
high  level.  Such  estimates  are,  of  ooorsa,  of  dubious  eiffiif icanca  except  to 
suggest  that  the  Snog  Tax  may  conceivably  be  quite  effective. 

The  reader  night  also  want  to  appraise  the  ccapsrat ive  equitability  of 
the  anog  Tax  and  Rebate  fornula  as  against  one  that  equally  penalises  (say 
by  doMndlng  the  installation  of  a  $100  catalytic  afterburner)  the  three 
taequally  culpable  drivers. 

To  stsaaarlse,  the  illustrative  cases  considered  above  suggest  certain 
points  which  deserve  enphasisi 

1.  Individuals  differ  widely  in  circmetanees,  attitudes,  and  pollutant 
anise  lone. 

2.  A  great  variety  of  saog-reducing  actions  are  available  now;  progress 
on  anog  control  need  not  be  suspended  awaiting  the  perfection  of 
exheust  afterburners  and  other  devices. 

3*  Sons  saog-reducing  actions  nay  be  very  profitable  to  the  individuals 
in  question,  because  of  large  savings  in  gasoline  costs,  aside  froa> 
the  savings  in  Smog  Taxes. 

I ».  It  is  vexy  difficult  to  precisely  predict  individual  actions  in 
response  to  the  Sang  Tax,  or  the  consequences  of  these  actions. 

5.  Although  the  smog-reducing  effects  of  the  Saog  Tax  cannot  be  predicted 
with  any  confidence  at  this  tins,  the  oonc sir able  and,  one  night  e ay, 

■  likely  effects,  both  immediately  and  later  on,  are  sufficiently 
proiTwisini  to  warrant  serious  cons iderat ion  of  the  Tod-  lax. 

The  discussion  of  the  effects  of  the  ^mog  Tax  nae  dealt  so  far  wit:,  only 
two  i.Jids  of  individual  actions;  r.eas'ires  to  reduce  gasoline  consumption  wit  .in 
t  e  as bi,  and  nieaeures  ic  decrease  the  net  ~.no,  i .tx  per  allon  of  gasoline 
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ccnsiOMd.  The  3aog  Tax  nay  alao  induce  another  kind  of  actions  namely, 
evasion,  legal  and  otherwise .  It  may  well  turn  out  that  the  Smog  Tax  oust 
be  rather  atiff  (poasibly  atiffer  than  aeaumed  in  the  examples  above  in  which 
the  maximum  Smog  Tax  was  10  cante  per  gallon)  in  order  to  achieve  the  desired 
amor  reduction  coal.  If  that  is  the  case,  the  incentives  for  evasion  will 
be  correspondingly  greater,  and  the  Smog  Tax  program  may  break  down  unless 
backed  up  with  sufficiently  effective  administrative  procedures  to  forestall 
this  mass  evasion.  The  administrative  procedures  outlined  below  are  suggested 
with  such  objectives  in  mind.  Mo  claim  is  made,  however,  that  all  problems 
have  been  foreseen  or  that  the  procedures  as  they  stand  would  suffice  to 
meet  all  problems.  It  is  left  to  experts  to  judge  the  adequacy  of  the 
procedures  in  question,  or  to  v*>rk  out  better  ones. 


P-1621  -nc 
2/25/59 
-13- 

AEHIKISTRATIVE  PROCEDURES 

The  procedure*  suggested  hsre  imply  that  the  program  la  administered 
locally t  Independent  of  state  and  federal  agencies  or  programs.  local 
administration  appears  to  be  feasible,  but  it  may  possibly  be  preferable 
to  combine  the  procedures  of  the  local  Smog  Tax  program  with  those  of  the 
state  license  bureau,  state  gasoline  tax  program,  or  a  statewide  smog  control 
program.  Such  a  combination  may  call  for  a  modification  of  the  procedures 
suggested  here;  the  kind  of  modification  called  for  is  probably  obvioue  in 
most  cases. 


Smog  Rating 

In  order  to  qualify  for  a  smog  tax  rebate  on  gasoline  consumed  by  a 
given  vehicle,  a  valid  Snog  Rating  must  have  been  in  effect  for  that  vehicle 
during  the  period  in  which  the  gasoline  was  consumed.  As  mentioned  previously, 
the  Smog  Rating  ie  based  an  an  official  test.  Ths  test  might  be  conducted, 
for  example,  by  putting  the  vehicle  on  a  dynamometer  test  stand,  running  it 
through  a  standard  pattern  of  acceleration,  deceleration,  and  steady  speed, 
and  measuring  the  average  pollutant  content  of  the  exhaust  gas  during  the 
test  period.  Fuel  consumed  during  the  test  period  is  also  determined,  either 
by  direct  measurement  or  by  calculation  based  on  measured  combust ion  products 
in  the  exhaust.  Pollutants  can  probably  be  determined  either  in  terms  of  the 
directly  measured  amount  of  un burned  hydrocarbons  emitted,  or  in  terms  of  a 
reliable  indirect  indicator  of  the  hydrocarbon  content  of  the  exhaust.  If 
ard  when  research  has  established  the  relative  smog- producing  properties  of 
various  classes  of  hydro carbons  (e.g.  saturated  vs.  unsaturated,  large  ve. 
email  molecules,  straight  ve.  branched-chain  vs.  cyclic  molecules)  and  various 
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eonpounds  of  nitrogen, sulfur,  phosphorus,  lead,  broadne,  etc.,  a  sore 
eophisticated  pollutant  meaeure  nay  be  Justified.  It  le  assumed  that  suitable 
test  equipment  can  be  developed  for  routine  operation  by  trained  nonprofes- 
•  local  personnel.  The  nog  test  results  are  translated  Into  a  Smog  Rating, 
which  measures  the  quantity  of  pollutant  produced  per  gallon  consumed  by  the 
vehicle  tested.  It  is  suggested  that  an  inspection  fee  (of,  for  example, 
£2.00)  be  established  which  will  cover  some  of  the  costs  involved.  The 
amount  of  the  fee  should  be  such  that  it  discourages  indiscriminately 
frequent  inspections  and  yet  does  not  discourage  snog  reducing  actions  by 
Individuals  because  of  the  expense  they  would  bear  for  an  official  appraisal 
of  thoss  actions. 

The  Smog  Rating  on  a  given  vehicle  remains  in  effect  for  a  stated  period 
of  time  following  the  smog  test.  It  would  be  administratively  convenient 
for  this  time  period  to  be  the  same  for  all  vehicles.  Such  a  uniform  period, 
of  perhaps  a  year,  would  appear  practicable  on  almost  all  oounts  except  for 
one  complicating  factor,  exhaust  afterburners.  Uhless  quite  rigid  and  narrow 
legal  standards  are  imposed,  various  types  of  afterburners  will  undoubtedly 
differ  widely  in  requirements  for  periodic  cartridge  rsplacanent  or  other 
servicing  that  maintains  their  effect ivsnees.  Moreover,  such  devices  are 
particularly  eueceptible  to  evasion  techniques  such  as,  for  example,  instal¬ 
ling  very  cheap  cartridges  which  last  only  long  enough  to  got  through  the 
smog  test  and  which  become  ineffective  a  few  days  or  even  hours  latsr,  or 
passing  one  afterburner  around  among  several  cars  for  smog  tsst  purposes. 

The  problems  presented  by  afterburners  are  not  peculiar  to  the  proposed  Smog 
Tax  program,  but  are  eoimson  to  all  smog-control  proposals  involving  voluntary 
or  compulsory  vehicle  inspection  and  voluntary  or  compulsery  Installation  of 
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aftsrbumers.  The  problsma  pot  *d  by  aftsrbumsra  probably  call  for  tpoelal 
treatment .  No  attempt  will  bo  made  horo  to  oxploro  various  concolvablo 
approaches  or  to  ricownd  a  particular  approach.  Suffice  It  to  say  that 
the  problems  oust  bo  faced  and  solved  In  any  sjsog-control  program  In  which 
afterburners  play  a  significant  part. 

Depending  on  how  the  afterburner  problems  are  handled,  the  Snog  Ratings 
of  different  vehicles  may  or  may  not  remain  in  effect  for  the  same  period 
of  time.  In  any  event,  each  Smog  Rating  is  given  a  definite  expiration 
date  based  on  some  specified  criterion.  For  a  small  fee  a  vehicle  may  be 
submitted  for  retesting  before  its  current  Smog  Rating  has  expired.  Thus 
the  otmer  may  qualify  promptly  for  a  better  Smog  Rating  and  higher  tax  rebate 
as  a  result  of  work  dons  on  his  vehicle  that  reduces  pollutant  output.  An 
Individual  who  does  not  seek  a  rebate  is  not  required  to  have  his  car.  smog 
tested  at  all,  unless  a  compulsory  test  is  called  for  in  connection  with 
the  afterburner  problem  or  for  purposes  other  than  the  Smog  Tax  program. 

Smog  Tax  Rebate  Schedule 

For  rebate  computation  purposes  it  may  be  convenient  to  group  Smog 
Ratings  into  categories.  An  example  of  such  categories  end  their  corres¬ 
ponding  rebates  is  given  in  the  illustrated  rebate  schedule  in  Table  2. 

The  schedule  is  based  on  the  follow?  g  consider at  ions:  (a)  the  gross  Snog 
Tax  is  set  at  10  cents  per  gallon  as  in  previous  examples |  (b)  the  average 
vehicle  is  assumed  to  emit  un burned  hydrocarbons  amounting  to  7  per  cant  of 
the  fuel  consumed;*  (c)  the  average  vehicle  Smog  Rating  is  assigned  to  an 
intermediate  category  somewhat  below  the  middle,  in  terms  of  rebate  due. 

figure  given  in  A PC  literature  a  few  years  a,»o. 
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Th#  schedule  iapoees,  in  affect,  a  nat  Smog  Tax  amounting  to  a  earthing  orar 
15  cant  a  per  po-.nd  of  pollutant  emitted.  ^  Different  aaaumptiona  would,  of 
couraa,  lead  to  a  different  achedule. 


Table  2 

ILLUSTRATIVE  SMOG  TAX  REBATE  SCKED0I2 


Smog  Rating  Category 

Percentage  of 
Fuel  Lh burned 

Rebate  per  Gallon 

Net  asog  Tax 
Per  Gallon 

0 

below  1.0 

104 

04 

1 

1.0  -  1.9 

9 

1 

2 

2.0  -  2.v 

6 

2 

3 

3.0  -  3.9 

7 

3 

4 

4.0  -  4.9 

6 

4 

5 

5.0  -  5.9 

5 

5 

6 

6.0  -  6.9 

4 

6 

7 

7.0  -  7.9 

3 

7 

8 

8.0  -  8.9 

2 

8 

i  9 

9.0  -  9.9 

1 

9 

10 

10.0  or  more 

0 

10 

Gaeoline  Purchase  Receipt a 

,,'ith  each  purchaae  of  gaaoline  within  the  Freeh  Air  Dietrict,  the  dealer 
ia  required  to  give  the  purchaser  one  or  more  copies  of  a  aerially-numbered 
receipt  indicating  the  date,  vehicle  license  number,  and  number  of  gallons 
purchased,  keeping  a  duplicate  copy  for  inspection  by  District  authorities. 
The  customer's  receipts  are  subsequently  submitted  by  him  to  District  Head¬ 
quarters  when  applying  for  a  rebats.  Ths  dealer's  copiss  con  b#  chseked  from 

For  example,  an  average  vehicle,  emitting  0.0?  gallons  (0.4  pounds)  of 
unburned  hydrocarbon  per  gallon  of  fuel  consisted,  would  pay  a  net  tax  of  7 
cents  per  gallon,  which  comes  to  7  4  0.4  or  about  17  cents  per  pound  of 
pollutant  emitted. 
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tlae  to  time  against  his  pop  read lnfa,  on  tha  oca  hand,  and  matched  with 
miat tiara*  coplaa,  on  tha  othar  hand,  to  halp  detar  or  detact  auch  practices 
aa  gaaolina  bootlagging  or  tha  writing  up  of  fraudulent  receipt a. 

Collection  of  Gross  Snog  Tax 

Tha  groaa  Snog  Tax  (10  centa  par  gallon  In  our  examples)  la  collaetad 
fro*  either  retailor  or  diatributar,  whichever  proves  more  convenient.  If 
poaaible,  the  adnlniatrative  burden  on  both  daalara  and  District  authorities a 
is  by  combining  tha  gross  Smog  Tax  with  tha  stats  gaaolina  .tax 

far  collection  purposes. 

Rebate  Procedure 

A  rebate  can  be  obtained  only  on  gasoline  purchased  for  a  vehicle  with 
a  Smog  Rating  in  effect  at  the  time  of  the  gasoline  purchase.  The  Individual 
applies  for  a  rebate  by  submitting  his  gasoline  purchase  receipts  to  District 
Headquarters.  The  rebate  due  la  computed,  baaed  on  the  relevant  Smog  Rating 
or  ratings  on  file  there,  and  remitted  to  him  by  check.  Annual  rebates 
would  probably  suffice  for  private  vehicles,  but  quarterly  rebates  might 
be  Justified  for  comsrcial  vehicle  operators. 

fresh  Air  District  Boundaries 

Insofar  as  possible,  the  boundaries  of  the  Fresh  Air  Distriot  should  be 
sslsctsd  to  minimise  the  number  of  people  living,  working,  or  traveling 
near  or  outside  the  Distriot  boundaries  and  who  do  considerable,  driving  In 
the  Los  Angeles  basin.  Such  people  oouid  profitably  buy  3aog-T ax-free 
gasoline  outside  the  District,  acme  of  which  would  contribute  to  smog  in 


the  basin  when  consumed  there 
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Whatever  boundaries  arc  chosen,  thara  will  ba  aoaa  inequities,  alnoa  (1) 
gasoline  atatione  just  insida  the  boundaries  will  presumably  loss  such  of  their 
business  to  stations  just  over  the  line,  and  (2)  gasoline  will  eost  less  to 
people  near  the  boundaries  than  to  those  further  inside  the  District*  Such 
inequities  and  loopholes  could  perhaps  be  practically  eliminated  by  extending 
the  District  boundaries  into  the  desert,  or  even  making  the  prograa  statewide. 
The  proposed  Smog  Tax  program  is,  however,  envisioned  primarily  as  a  local 
solution  to  a  local  problem,  not  to  be  Imposed  any  more  than  necessary  upon 
Individuals  contributing  little  or  no  smog  to  the  Los  Angeles  basin.  No  law 
ra  or  ever  will  be  completely  free  from  inequities  and  loopholes, however, 
and  the  line  must  be  drawn  somewhere. 

The  approximate  outlines  of  a  suggested  Fresh  Air  District  are  shown  in 
the  appended  map.  The  District  boundaries  encompass  not  only  the  principal 
smog-ridden  areas  but  also  some  thinly  populated  surrounding  territory,  which 
is  rslatively  free  of  smog,  incorporated  in  the  District  as  a  "buffer  eons" 
to  minimise  the  inequities  and  loopholes  mentioned  above.  The  prospect  of 
of  sharing  the  net  revenue  from  the  Smog  Tax  should  furnish  some  inducement 
to  bring  the  outlying  areas  into  the  District  j  otherwise  they  would  have  little 
or  no  incentive  to  join  the  District.  The  shares  of  the  net  revenue  might  be 
proportionel  to  the  numbers  of  auto’  registrations  in  the  sections  of  the 
cooperating  counties  that  are  included  in  the  District. 

Smo*  Tax  Net  Revenue 

As  mentioned  earlier,  the  illustrative  rebate  schedule  above  implies  a 
net  smog  tax  of  about  15  cm  ts  per  powd  of  pollutant  emitted.  According  to 
APCD  estimates  of  a  few  years  ago,  about  1000  tons  of  pollutants  are  emitted 
dally  from  motor  vehicle  exhausts  in  ths  Los  Angsles  basin.  If  thess  estimates 
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still  apply,  the  Initial  net  revenue  (i.a.  gross  smog  tax  loss  rsbatsa,  but 
not  deducting  aduinistrat iva  cost)  would  be  about  $100  million  per  year, 
assuming  negligible  eras ion.  Allowing  for  possible  errors  or  changes  in 
estimates  of  pollutant  amission,  and  allowing  for  the  possibility  that  the 
actual  rebate  schedule  may  differ  substantially  from  our  illustrative 
schedule,  we  cannot  rule  out  the  possibility  that  the  initial  annual  net 
revenue  might  be  as  low  as  $50  Billion,  or  as  high  as  $150  million.  The 
initial  revenue  estimates  apply,  of  course,  only  to  the  period  before 
individuals  have  taken  actions  to  reduca  their  pollutant  outputs  appreciably. 
If  the  Smog  Tax  program  is  successful  in  eventually  reducing  total  pollutant 
emission  to  a  small  fraction  of  its  fonoer  level,  the  net  smog  tax  revenue 
will  eventually  decline  to  about  the  correspondingly  small  fraction  of  its 
original  level. 

If  the  net  revenue  of  the  Smog  Tax  program  la  of  the  order  of  magnitude 
indicated  above,  it  should  be  more  than  sufficient  to  finance  the  adminis¬ 
tration  of  the  program,  even  allowing  for  the  decline  in  revenue  over  time. 

The  surplus  revenue,  shared  among  all  conounities  within  the  District,  could 
be  used  to  support  other  smog-control  activities,  to  finance  activities  not 
connected  with  smog  control,  or  to  retire  bonded  indebtedness. 

Evasion  and  Fraud 

In  addition  to  legal  evasion  by  purchasing  gasoline  over  the  border,  it 
is  easy  to  think  of  many  ways  of  evading  the  smog  tax  or  profiting  from  it  by 
fraud.  Individuals  may  fill  the  tanks  of  cars  that  have  good  smog  ratings, 
obtaining  receipts  crediting  the  purchase  to  the  car  in  question,  and  hen 
transferring  the  gasoline  to  other,  smoggier  vehicles.  In  this  way  one  could 
earn  higher  rebates  than  one  is  entitled  to  on  the  basis  of  the  smog  rating  of 


P-1621-RC 

2/25/59 

-20- 


the  vehicles  actually  using  the  gasoline •  Collusion  between  individuals  and 
gasoline  dealers  may  similarly  attribute  gasoline  purchases  to  cars  with  smog 
ratings  better  than  those  of  the  vehicles  actually  using  the  gasoline.  Except 
for  the  case  of  commercial  fleet  operators,  ths  gains  fro*  these  and  other 
related  schemes  would  be  small.  Various  cross  checking  procedures  could 
probably  be  devised  to  make  the  risk  of  detection  sufficiently  great  to  deter 
most  such  schemes,  especially  if  violators  were  subject  to  severe  penalties. 

Another  class  of  schemes,  previously  mentioned,  would  be  designed  to 
give  a  car  a  better  smog  rating  than  is  entitled.  For  example, 
a  relatively  expensive  exhaust  afterburner  might  be  transferred  about  among 
several  cars,  for  the  purpose  of  obtaining  favorable  smog  ratings.  But  this 
may  well  be  a  problem  solely  with  respect  to  afterburners,  not  only  because 
they  are  relatively  expensive  and  readily  transferable  from  one  vehicle  to 
another,  but  also  because  the  only  Incentive  for  installing  ons  is  to  obtain 
a  good  smog  rating.  Othsr  devices,  such  as  anti-smog  carburetors,  for  example, 
would  appear  much  less  likely  to  be  shifted  around  in  that  fashion:  not  only 
are  they  probably  cheaper  and  lese  readily  transferable,  but  their  instal¬ 
lation  and  use  not  only  Improves  ths  vehicle’s  smog  rating,  but  also  typically 
improves  gasoline  mileage,  offering  savings  which  may  quickly  pay  for  the 
cost  of  the  device.  The  transferring  of  afterburners  from  car  to  car  can 
perhaps  be  minimised  by  such  measures  as  officially  sealing  ths  devices  in 
place  and/or  identifying  the  devices  by  serial  number.  As  mentioned  earlier, 
the  problems  presented  by  afterburners  are  not  peculiar  to  ths  Smog  Tax 
progrun,  but  are  cotmnon  to  almost  all  smog-control  proposals. 
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srraisioM  of  smog  tax  primgiplc 

The  proposal  described  abort  is  designed  to  induce  individual  rehicle 
operators,  private  and  commercial,  to  reduce  their  output  of  pollutants  in 
ti*»  Los  Angeles  basin.  Attention  has  been  confined  to  gasoline- powered 
vehicles.  Conceivably  the  Smog  Tax  principle  may  also  be  applied  to  other 
sources  of  air  pollutants  such  as  diesel-powered  vehicles,  power  stations, 
and  refineries. 

If  research  should  show  that  diesel-powered  vehicles  are,  in  general, 
insignificant  smog  producers,  they  could  be  excluded  as  a  class  from  the  Smog 
Tax  program.  If  the  dieael  emog  contribution  is  not  negligible,  they  would 
presumably  be  treated  in  the  eame  fashion  as  gasoline-powered  vehicles,  the 
differences  being  primarily  in  the  details  of  the  smog  tsst,  smog  rating,  and 
rebate  schedule. 

Industrial  plants  obviously  present  quite  different  problems.  The 
principal  problem  would  appear  to  be  in  devising  practical  procedures  for 
measuring  the  total  pollutant  output  of  individual  plants.  If  such  procedures 
can  be  developed,  each  establishment  could  be  taxed  directly  in  proportion 
to  its  pollutant  output.  The  tax  rate  might  or  might  not  be  ease  as  that 
applied  to  motor  vehicles.1  Conceivably  the  difficulties  of  developing 
practicable  and  reliable  sampling  procedures  r  other  methods  of  measuring 
pollutant  output  may  be  so  formidable  as  to  rule  out  the  application  of  the 
Smog  Tax  to  industrial  facilities.  Such  an  application,  however,  appears  at 
least  worth  serious  consideration. 

AIn  the  example  above,  the  effective  tax  rate  was  about  1'  cents  per 
pound  of  pollutant  emitted. 
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Qne  air  pollution  factor  which  has  not  bam  mentioned  above  is  ths 
composition  of  the  gasoline  used  by  motor  vehicles*  If  research  should 
show  substantial  differences  in  the  smog-producing  properties  of  different 
gasolines,  it  might  be  desirable  to  take  steps  to  discourage  the  production 
or  use  of  the  smoggier  types  of  gasoline.  One  approach  would  be  to  estab¬ 
lish  mandatory  legal  standards  of  composition,  imposed  on  producer, 
distributor  and/or  retailer.  Another  approach  would  be  to  impose  a  higher 
gross  smog  tax  on  the  smoggier  gasolines,  rsbatas  being  proportional  to 
thcs*j  in  the  ordinary  schedule.  Either  approach  would  appear  feasible, 
provided  that  the  relation  between  composition  and  smog  properties  is 
sufficiently  clear  cut.  The  composition  of  gasoline  used  might  need  to  be 
determined  and  taken  into  account  in  the  vehicle  smog  test. 


I 
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CQMa  oy  «0G  ta;:  v.itsus  au^naiiv^  proposals 

The  Smog  Tax  ia  intended  aa  an  alternative  to  other  proposals  with  the 
same  basic  objective,  that  is,  to  induce  individuals  to  reduce  their  pollutant 
outputs.  These  include  alternative  tax  plans  to  induce  voluntary  actions  by 
the  individuals,  and  programs  specifying  mandatory  anti-smog  actions  by 
Individuals.  It  is  not  intended  as  a  substitute  for  basically  different 
attacks  on  the  smog  problem,  such  as  developing  a  satisfactory  public  trans¬ 
portation  system  or  breaking  up  the  inversion  layer. 

All  of  the  alternative  tax  plana  and  proposals  for  compulsory  action 
that  we  have  seen  may  be  characterised  as  being  almost  entirely  vehicle- 
oriented.  Thus  a  tax  proposal  will  typically  tax  a  vehicle  which  lacks  an 
approved  smog-control  device  or  which  otherwise  fails  to  meet  inspection 
standards;  similarly,  the  compulsory  approach  usually  requires  installation 
of  an  approved  device  or  demands  other  measures  to  meet  inspection  standards. 
None  of  these  proposals  takes  account  of  the  fact  that  the  amount  of  pollutant 
emitted  depends  not  only  on  the  characteristics  of  the  vehicle,  but  on  how 
tauch  it  is  used,  hone  provides  an  incentive  to  reduce  smog  by  reducing 
vehicle  usage,  short  of  retiring  the  vehicle  completely.  The  Smog  Tax  pro- 
posal  provides  incentives  both  to  Improve  vehicle  performance  and  to  reduce 
vehicle  usage,  thereby  encouraging  more  comprehensive  and  imnediate  action 
to  reduce  smog. 

host  of  the  alternative  proposals  depend  on  the  establishment  of  standards 
of  performance  for  vehicles  and/or  smog-control  devices.  The  standards  of 
performance  are  yet  to  be  established.  In  the  meantime  it  ie  not  surprising 
that  progress  on  the  commercial  development  of  anti-smog  devices  has  been 
slow,  businesses  are  understandably  reluctant  to  sink  much  noney  in  the 
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developnent  of  a  device  before  the  standards  have  been  set.  Co  the  other  hand. 
It  is  difficult  to  set  practical  standards  until  it  is  known  what  standards 
are  commercially  achievable.  One  way  out  of  this  vicious  circle  is  to  have 
?  program,  such  as  the  proposed  Smog  Tax,  which  does  not  depend  on  the  estab¬ 
lishment  of  performance  standards.  Under  the  Smog  Tax  program  individuals 
are  left  free  to  decide  whether  a  particular  device  performs  sufficiently 

s 

well  in  relation  to  its  cost  to  be  worth  buying}  the  objective  in  developing 
a  device  is  thus  not  to  meet  performance  standards  but  to  achieve  a  satis¬ 
factory  relation  between  performance  and  cost. 

Another  shortcoming  of  programs  based  on  performance  standards  is  that 
they  provide  no  inducement  for  exceeding  the  standards.  If  standards  are  set 
on  the  performance  of  individual  smog-control  devices  there  will  be  no  incentive 
to  develop  devices  exceeding  the  established  standards,  and  if  standards  are 
set  on  the  kind,  number,  or  overall  effect  of  the  devices  installed  on  an 
individual  vehicle,  there  will  be  no  incentive  to  install  additional  or  more 
effective  devices.  The  Smog  Tax  program,  on  the  other  hand,  would  furnish  an 
incentive  for  continual  reduction  in  pollutant  emission,  to  the  extent  that 
the  action  in  question  is  sufficiently  effective  in  relation  to  the  cost. 

The  comparison  of  the  proposed  Smog  T^jc  program  with  alternative  programs 
nay  be  eunmarised  in  terms  of  the  five  objectives  listed  initially: 

(1)  The  Smog  Tax  plan  would  make  a  two- pronged  attack  on  the  smog 

generated  by  automobiles,  not  only  encouraging  all  sorts  of  measures 
to  improve  automobile  performance,  but  also  enoouraging  a  reduction 
in  the  use  of  automobiles,  particularly  the  emoggier  ones,  in  the 
los  Angeles  basin.  It  would  thereby  accomplish  more  than  other 
proposals  toward  reducing  automobile-emitted  pollutants  to  an 
acceptable  level. 
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(2)  The  Snog  Tax  plan  wxi Id  encourage  the  wideet  poeslble  variety  of 
1— diate  actions  to  raduca  air  pollution  rathar  than,  as  in  nost 
alternative  proposals,  relying  primarily  on  yat-to-ba-dsrvalopad 
snog-oontrol  devices.  Thus  a  substantial  reduction  in  snog  could 
be  achieved  soon,  and  the  eventual  smog  reduction  goal  could  be 
achieved  at  an  earlier  date  than  by  alternative  programs. 

(3)  It  is  difficult  to  generalise  concerning  the  relative  administrative 
expense  required  by  the  Smog  Tax  program  and  alternative  programs. 

All  require  a  substantial  inspection  program.  Deforcement  would 

be  less  of  a  problem  with  the  Smog  Tax  program,  because  Inspection 
is  voluntary.  !‘ost  cars  would  probably  be  submitted  for  inspection, 
however,  so  the  inspection  activities  themselves  would  most  likely 
be  comparable.  The  collection  of  the  Sroee  Smog  Tax  and  the  com¬ 
putation  and  remittance  of  rebates  could  presumably  be  accomplished 
with  a  fairly  modest  effort.  Cross  checking  and  other  measures  tu 
detect  and  deter  evasion  and  fraud  might  require  considerable  effort. 
All  things  considsred,  ths  Smog  Tax  would  probably  require  an 
administrative  effort  comparable  to  that  of  other  plans,  but  it 
would  have  the  advantage  of  bringing  in  more  than  enough  revenue 
to  pay  for  itself. 

(/*)  The  Smog  Tax  involves  only  two  types  of  compulsory  measures:  (a) 
all  gasoline  purchasers  must  pay  the  gross  Smog  Tax,  and  (b)  the 
dealers  must  give  proper  receipts  for  all  gasoline  purchuees.  The 
individual  ie  not  required  to  have  his  car  inspected,  nor  is  he 
required  to  install  any  device,  approved  or  otherwise,  if  he  doesn’t 
want  to.  Th*  Smog  Tax  does,  of  course,  moke  !t  advantageous  for  the 


P-1621 -RC 
2/25/59 
-26- 

ind iv idual  to  take  certain  kinds  of  action,  but  whether  or  not  he 
takes  advantage  of  the  actions  is  up  to  him.  Few  of  the  alternative 
proposals  would  involve  as  little  Interference  with  individual 
affairs. 

The  imog  Tax  is  designed  to  give  the  individual  the  widest  possible 
latitude  in  choosing  those  anti-smog  actions  most  appropriate  to 
his  personal  circumstances.  We  believe  it  affords  the  fairest 
possible  treatment  of  individuals  in  different  circumstances,  with 
different  types  of  care,  different  transportation  needs,  different 
driving  habits,  and  different  viewpoints.  Each  individual  is 
penalised  according  to  his  output  of  pollutants.  In  a  program 
aimed  at  the  significant  reduction  of  air  pollutant  output,  this 
formula,  WS  believe,  is  as  fair  and  sffectivs  as  any  that  can  be 


derived 
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